Heterobimetallic complexes of the type [LM(Si 2 Me 6 N) 2 ] where L
Introduction
The development of new synthetic approaches in recent years has made a large variety of macrocyclic ligand systems available. Their selectivity for certain metal ions and the stability of resulting metal complexes has also been exploited 1 . Synthetic macrocycles have been used as model in biological systems 2 " 3 . Here, we report the complexes of N 2 S 2[ 5nacrocyclic ligands with Group IV tetrachlorides and their heterobimetallic complexes with bis(trimethylsilyl)amine in order to study the nature and stereo chemistry of Group IV atom.
Experimental
Ge(IV), Sn(IV), Ti(IV) and Zr(IV) tetrachlorides, bis(trimethylsilyl)amine (Fluka), 1,3-diaminopropane and dibromoethane (E.Merck), carbon disulphide and cyclohexanone (BDH) were used as received. Elemental analyses were performed on a Perkin Elmer 240-B -Microanalyzer, IR spectra were recorded on a 621 Perkin Elmer Spectrophotometer in Nujol, UV/Vis and Ή NMR spectra were recorded on a Pye Unicam PU 8800 Spectrophotometer and Bruker WP SY Spectrometer, respectively. Conductances were measured on Elico Conductivity bridge type CMB2T. 
Synthesis of [SS

Synthesis of Metal Complexes (ML) 0r(ML')
To the solution of L(0.001 mol) or L' (0.001 mol) was added Group (IV) chloride in 1:1 ratio. The mixture was cooled to -10°C when coloured crystalline compounds separated out. They were washed with diethyl ether and dried under vacuo.
Synthesis of Heterobimetallic Complexes of L and L'
The complexes (0.001 mol) were treated with bis(trimethylsilyl)amine (0.002 mol) in dry dimethyl formamide (10 ml) in 1:2 ratio at room temperature and cooled to yield a crystalline solid. They were washed with ether and dried under vacuo.
Results and Discussion
The reaction of Group IV metal tetrachlorides with the macrocycles is given in Scheme II. The complexes are soluble in dimethyl sulfoxide and dimethyl formamide.
It is evident that the ligand L and L' react with MC14 with the deprotonation of the two NH groups and subsequent removal of two moles of HCl, the metal getting coordinated with two nitrogens and two sulphur atoms resulting in the formation of complexes. The low molar conductances (22-25 ohm" 1 cm 2 mol" 1 ) in anhydrous DMF
shows their non-electrolytic nature.
Ή NMR Spectra
The 'H NMR spectra of the ligands L and L' show characteristic -CH 2 proton signals at 2.91, 3.43 and 3.32 ppm respectively. The NH proton signals observed at 7.83 ppm in both L arid L' disappear in the (SnL)Cl 2 after the removal of Η atom from the N-H group and subsequent coordination of nitrogen to the metal atom Other signals appearing in 3 32-3.25 ppm range have been assigned to -CH 2 protons in these complexes.
Except for the peak assignable to the methyl protons and appearing at 0.59-1.63 ppm the n.m.r. spectrum of [SnL(Si 2 Me 6 N) 2 ] is identical with that of the ML and ML 1 .
I.R. Spectra
The IR of the ligands (Table II) show characteristic vibrations in the region (1067-1092 cm" 1 ) and (769-772 cm" 1 ) due to vC=S and vC-S respectively. While the C=S remains unchanged in all the complexes. The (C-S) undergoes a shift to lower wave number (730-740 cm" 1 ) region indicating unsymmetrical coordination through the dithiocarbamate group. Tautomerization of the thiono form of ligand to the thiole moiety has been ruled out since no band appears at ca. 2570 cm" 1 confirming absence of S-H group. A broad band at 3250 cm" 1 has been ascribed to NH. This band disappears in the complexes indicating the removal of a hydrogen atom from the N-H group. In the complexes, a doublet appears at 1320 cm" 1 and 1300 cm" 1 assignable to C-N indicating that nitrogen is involved in bond formation 6 " 7 .
In the far IR region the occurrence of M-Cl, M-S and M-N vibrational modes are expected. However, we have observed a shoulder at 280 cm" 1 and a strong band at 260" 1 assignable to (M-Cl) vibration 8, 9 . When ML and ML' were treated with bis(trimethylsilyl)amine, they yielded the heterobimetallic complex [MLSi 2 Me 6 N 2 ] or 
